Engineering Mathematics 2 by University of Johannesburg
                                      
 
                                 FACULTY OF SCIENCE 
 
 
DEPARTMENT OF APPLIED PHYSICS AND ENGINEERING MATHEMATICS  
 
NATIONAL DIPLOMA IN:  
ANALYTICAL CHEMISTRY;ELECTRICAL ENGINEERING;INDUSTRIAL ENGINEERING  
MECHANICAL ENGINEERING; MINING ENGINEERING & MINERAL SURVEYING 
 
 
 MODULE MAT2AW2 
                                     ENGINEERING MATHEMATICS  2 
                                   
              CAMPUS        DFC  
 
SUPPLEMENTARY EXAMINATION  
 
 
DATE:  30/11/2015                                                                                     SESSION: 12:30---15:30                                                                                        
  
ASSESSORS:                                                                                               MR M P SELOANE 
                                                                                                MR IK LETLHAGE                                                                                                    
 
INTERNAL MODERATOR:                                                                            MR EZ MORAPELI 
  
DURATION: 3 HOURS                                                                               MARKS:    100 
 
 
SURNAME AND INITIALS:    _________________________________________________________ 
 
 
STUDENT NUMBER:             _________________________________________________________ 
 
 
CONTACT NO:                      _________________________________________________________ 
 
 
NAME OF LECTURER GROUP MARK WITH X 
MR IK LETLHAGE ANALYTICAL CHEMISTRY 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
 
MR EZ MORAPELI MECHANICAL 
ENGINEERING 
 
MR MP SELOANE MINING ENGINEERING & 
MINERAL SURVEYING 
 
 
 
NUMBER OF PAGES:  20   
 
REQUIREMENTS     :  NON-PROGRAMMABLE SCIENTIFIC CALCULATOR 
      : INFORMATION BOOKLET 
SM  
EM  
FM  
MAT2AW2  - 2 - 
 
 
   
 
 
INSTRUCTIONS        :  ANSWER ALL THE QUESTIONS.   
        :  ENSURE THAT YOUR PAPER HAS ALL THE PAGES. 
     :  USE THE BACK OF EACH PAGE FOR ROUGH WORK AND INDICATE IT 
        AS ROUGH WORK. 
        :  IF YOU ARE OUT OF SPACE, USE THE BACK OF THE PREVIOUS PAGE  
            TO COMPLETE YOUR ANSWER AND NUMBER THE QUESTION  
            CLEARLY. 
       : USE A PEN ONLY. ANYTHING IN PENCIL WILL NOT BE MARKED. 
 
 
QUESTION 1(9) 
 
1.1 The movement of an electron in a magnetic field is represented by the  
parametric equations  ln siny t  and cosx ect . Find the equations for the 
velocity, 
dy
dx
 and acceleration, 
2
2
d y
dx
 of the electron.         (5) 
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1.2 Find 
dy
dx
 at  1;4.45 given that 
2x
y e xy  .             (4) 
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QUESTION 2 (22) 
 
2.1 Find 
2
2
d y
dx
, in its simplest form, if  1 1
1
sinhy x sinh x
x
 
 
 
 
 
      (6) 
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2.2 Show that  
2
2 2
2z xz
z x y yzx


 
 if 
2z y
e x
z
                                 (6) 
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2.3 The profit P of a company is given by ln 5
x
P
y
 , where x and y  are units  
 sold by the company. The number of units  x  and y  changes by 2.3%  and  
 1.3% , respectively. Calculate the % change in the profit of the company.    (4) 
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2.4 One end of a ladder 5m  in length stands against a wall. If the bottom of the  
 ladder is pulled away from the wall at a rate of0,3 /m s , at what rate does the  
 top of the ladder slide down when the bottom is 1,4m  from the wall?     (6) 
 
 
 
 
 
 
   wall 
                     5m (ladder)  
       y 
                             h 
                     x                    ground 
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QUESTION 3 (32) 
 
Determine the following integrals and show all the important integration steps. Write 
answers to two decimal places, where applicable. 
 
3.1 
2
2
x
dx
x


               (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 
4
3
5 16
x
dx
x


               (2) 
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3.3 
3sin 2 cosx xdx               (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.4 
1
0
sin3 sin
2
x
x dx                       (3) 
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3.5  ln 2x x dx                (5) 
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3.6 
3 2
1
3 2
x
dx
x x x


 
              (6) 
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3.7 2
2
2 3
x
dx
x x

 
               (4) 
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 3.8   
2
2
9 x
dx
x

                       (7) 
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Y 
     1 
y 
x 
  
 
 QUESTION 4 (9) 
 
4.1 Determine the volume of the solid of revolution generated when  
 the region bounded by tany x , 1x  , 
3
x

  and the x-axis is  
 revolved about the x-axis.   (4)  
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4.2     Find the r.m.s. value of 1 cos2i x    between 0x   and 1x  .      (5) 
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QUESTION 5 (30) 
 
5.1 Prove that the differential equation    1 sin cos cosx y dy x y y dx     
 is exact and solve it.              (5) 
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5.2 Solve the following differential equation  3 2sin
dy
x y x x
dx
   if   1 2y       (6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MAT2AW2  - 18 - 
 
 
   
 
5.3 Solve the following IVP   x xy dy ydx    if   1 1y                     (7) 
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5.4 Solve the differential equation: 
   
2
02
dy
y xy
dx
              (7) 
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5.5 A nursery sells a certain shrub after 5 years of growth and shaping. The growth  
 rate is modelled by  
3
2
2
dh t
dt
 
  
 
 where h  is the height in cm after t  years. 
When planted, the seedlings are 3cm tall  0t  . 
 
    5.5.1 Find the equation that relates the height h  of the shrub and the time .t  (3)
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 5.5.2   How tall are the shrubs when sold?                         (2) 
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